We report the complete genome sequence of the purple photosynthetic bacterium Blastochloris viridis belonging to ␣-Proteobacteria. This is the first completed genome sequence of a phototroph producing bacteriochlorophyll b. The genome information will be useful for further analysis of the photosynthetic energy conversion system and bacteriochlorophyll pigment biosynthesis.
lastochloris viridis is a member of anoxygenic phototrophic bacteria in the phylum Proteobacteria (␣-2 subclass) (1, 2), which are often called "purple bacteria." This bacterium is unique because it produces bacteriochlorophyll (BChl) b which has an absorption maximum in the near-infrared light region (3, 4) , whereas most isolated purple bacteria produce BChl a (5, 6). Photochemical reaction center complexes of B. viridis were the target proteins for the study revealing the first crystal structure of membrane protein complexes (7) , and three of the authors won the Nobel Prize in Chemistry in 1988. In 2004, we sequenced the photosynthetic gene cluster of B. viridis using an inverse PCR and Sanger method, and some genes in the cluster have already been deposited at GenBank (accession no. AB738834). For the better understanding of photosynthetic processes based on BChl b and the biosynthetic pathways of the pigment, we determined the complete genome sequence of B. viridis DSM 133 (1).
Genome sequencing was performed using the MiSeq system (Illumina). An 800-bp paired-end library and an 8-kbp mate-pair library were prepared using the TruSeq DNA PCR-free sample preparation kit (Illumina) and Nextera mate-pair sample preparation kit (Illumina), respectively. The libraries were sequenced with the MiSeq Reagent kit v3 (600-cycles; Illumina). The reads were filtered using ShortReadManager based on 17-mer frequency (8) . A total of 198-Mbp paired-end reads and 218-Mbp mate-pair reads were assembled using Newbler version 2.9 (Roche), yielding 1 scaffold and 58 large contigs (Ͼ1 kbp). Gap sequences between the contigs were determined in silico using GenoFinisher and AceFileViewer (8), followed by PCR and Sanger sequencing. We succeeded in determining the complete genome sequence of B. viridis strain DSM 133, which comprises one circular chromosome of 3,861,362 bp. The GϩC content of the genome was calculated to be 67%. Gene prediction and functional annotation were carried out with Rapid Annotations using Subsystems Technology (RAST) (9), revealing 3,576 protein-coding genes, 9 rRNAs, and 47 tRNAs.
Most of the genes related to photosynthetic activities were clustered in a region on the genome forming the so-called photosynthetic gene cluster (PGC) (10) . The PGC of B. viridis includes genes for photochemical reaction center complexes (pufLMC and puhH), light-harvesting proteins (pufBA), bacteriochlorophyll biosynthesis (bchPGFNBHLMIDCXYZ), and carotenoid biosynthesis (crtIBE). A characteristic of the PGC of this organism is the presence of genes for carbon fixation in the middle of PGC. The bchE and bchJ genes are known to be involved in bacteriochlorophyll biosynthesis (11, 12) , but are not located in PGC. As we already reported using the draft genome sequence (4), the bciA gene encoding divinyl-chlorophyllide reductase found in BChl a-producing purple bacteria are missing in the genome of B. viridis. This genome information will contribute to our understanding of bacteriochlorophyll biosynthetic pathways and photosynthetic apparatuses in B. viridis.
Nucleotide sequence accession number. The complete genome sequence of B. viridis DSM 133 has been deposited at the DNA Data Bank of Japan (DDBJ) under accession number AP014854.
